Regulation of reversible binding of smg p25A, a ras p21-like GTP-binding protein, to synaptic plasma membranes and vesicles by its specific regulatory protein, GDP dissociation inhibitor.
We have previously purified from bovine brain cytosol a novel regulatory protein for smg p25A, a ras p21-like GTP-binding protein. This protein, named smg p25A GDP dissociation inhibitor (GDI), regulates the GDP/GTP exchange reaction of smg p25A by inhibiting the dissociation of GDP from and thereby the subsequent binding of GTP to it. We have also previously found that smg p25A is mainly localized in presynaptic plasma membranes and vesicles and moderately in presynaptic cytosol in rat brain synapses. In this paper, we have studied the possible involvement of smg p25A GDI in the localization of smg p25A in the cytosol, plasma membranes, and vesicles in rat brain synapses. Both the GDP- and GTP-bound forms of smg p25A bound to the synaptic membranes and vesicles. smg p25A GDI inhibited the binding of the GDP-bound form of smg p25A, but not that of the GTP-bound form, to the synaptic membranes and vesicles. Moreover, smg p25A GDI induced the dissociation of the GDP-bound form, but not that of the GTP-bound form, of both endogenous and exogenous smg p25As from the synaptic membranes and vesicles. smg p25A GDI made a complex with the GDP-bound form of smg p25A with a molar ratio of 1:1, but not with the GTP-bound or guanine nucleotide-free form. These results suggest that smg p25A reversibly binds to synaptic plasma membranes and vesicles and that this reversible binding is regulated by its specific GDI.